34 important model systems for intramolecular charge transfer 35 processes and offering broad prospects for building highly 36 functionalized molecules with interesting electronic and 37 optoelectronic properties essential for molecular scale electro-38 active materials and devices. 3−6 In this respect, numerous 39 studies focused in the past decades on rigid and π-conjugated 40 bridging ligands connecting two redox-active metallic termini, 41 as the simplest models for the electron-transfer phenomena in 42 the MV systems. 7−10 Comprehensive studies have explored a 43 wide range of systems designed to provide some insight into 44 electron transfer over a long distance. 11 However, increasing and the intended diethynyl-TPPD diiron complex (2b) was not 112 obtained. Notably, no obvious differences have been observed X-ray Crystallography. The molecular structures of solid 118 1a and 2a were resolved by single-crystal X-ray diffraction. 119 Pertinent diffraction parameters are given in Table S1 (see the 120 Supporting Information). Important bond lengths (Å), bond 121 angles (deg), and Ru···Ru distances (Å) in the crystal structures t1 122 are collected in Table 1 relevant electrochemical data are summarized in Figure 1 . X-ray crystal structure of 1a shown with thermal ellipsoids at the 50% probability level. The additional fourth anodic wave of 2a at a higher potential 167 can safely be ascribed to the second oxidation of the diamine 168 core, based on comparison with the anodic potentials of the 169 TMS-terminated diethynyl TPPD reference compound 2d.
170
The obvious difference in the composition of 1a and 1b is 171 the metallic redox center. Interestingly, the replacement of 172 ruthenium in 1a with iron in 1b resulted in a slightly negative 173 shift of the first anodic wave (at E 1/2 (1)) and significantly 174 decreased comproportionation constant K c (Table 2 ). It will be 175 shown in the spectro-electrochemical section that the formally 176 Fe(II) The IR spectra of neutral complexes 1a, 1b, and 2a are (Table 3) n+ (n = 0, 1, 2); see Table 3 and Supporting Information, 265 Figure S4. 266 The poorly resolved first two anodic steps of 1b (Table 2 The UV−vis−NIR spectra of complexes 1a, 1b, and 2a and 285 TMS-terminated bridges 1d and 2d in the different oxidation 286 states were recorded by using the spectro-electrochemical Table 4 . 290 The diethynyl−TPA complex 1a exhibits a pronounced Figure S10 ) and, therefore, 307 belonging to the TPA radical cation. 29 It has to be considered Figure S6) ; its assignment, different 339 from an intervalence charge transfer (IVCT), is presented in 340 the following theoretical (time-dependent (TD) DFT) section.
341
The observed characteristic UV−vis−NIR spectral changes 342 resulting from the stepwise oxidation of TMS-terminated 343 reference compound 2d to the corresponding mono-and 344 dication (Supporting Information, Figure S11 
Ru ( Table 5 and depicted 434 in Figure 7 . According to the TD-DFT results, the NIR band of 435 [1a] + at 7800 cm −1 (ν 2 in Figure S9 and 33) , in which R ab is the distance between the ruthenium centers 445 in the X-ray crystal structure (Figure 1) Figure S9 and 450 centers is shown in Figure S6 (Supporting Information 0.2 mmol) in triethylamine (20 mL) and tetrahydrofuran (THF; 530 30 mL) under an argon atmosphere trimethylsilylacetylene (588 mg, 6 531 mmol) was added, and the mixture was held at 60°C for 24 h. After it 532 cooled, the solution was filtered through a bed of diatomaceous earth. 533 The filtrate was evaporated under reduced pressure and purified by 534 silica gel column chromatography (petroleum ether) to give a light 535 yellow solid (753 mg, yield 86% 124.1, 124.9, 125.3, 129.3, 129.5, 133.0, 146.5, 147.3 (Ar) , as reported 540 in ref 39. 541 Intermediate 2d. Compound 2d was prepared from precursor 2c 542 by a method analogous to that employed for 1d and purified on a silica 543 gel column (petroleum ether/dichloromethane = 10:1, v/v) to obtain 544 a light yellow solid (980 mg, yield 81%).
1 H NMR (400 MHz, 545 CDCl 3 ): δ 0.24 (s, 18H, SiMe 3 ), 6.98−7.10 (m, 14H, Ar−H), 7.28− 546 7.31 (m, 8H, Ar−H). 13 C NMR (100 MHz, CDCl 3 ): δ 0.28 (SiMe 3 ), 547 93.0, 105.3 (CC) , 115.8, 121.8, 123.4, 124.7, 125.6, 129.3, 132.8, 548 142.4, 146.8, 147.7 79.42; H, 6.66; N, 4.63. Found: C, 79.63; H, 6.58 ; N, 550 4. 67%. 551 Homo-Bimetallic Complexes 1a, 1b, and 2a. Target compounds 552 1a, 1b, and 2a were prepared along the synthetic route presented in 553 Scheme 1.
554
[{Ru(dppe)Cp*(CC)} 2 }(μ-TPA)] (1a). A solution of [RuCl(dppe)- 555 Cp*] (321 mg, 0.50 mmol), 1d (100 mg, 0.23 mmol), and KF (160 556 mg, 2.76 mmol) in CH 3 OH (20 mL) and THF (5 mL) was heated to 557 reflux under nitrogen atmosphere for 24 h. The crude product was 558 collected by filtration and washed with hexane. The solid was dissolved 559 in dichloromethane and precipitated by slow diffusion of hexane. The 560 solid was filtered off and dried to give 1a as a yellow powder (312 mg, 561 yield 87%). 72.34; H, 5.88; N, 0.90. Found: C, 72.56; H, 5.78; 570 N, 0.91%. 571 [{Fe(dppe)Cp*(CC)} 2 (μ-TPA)] (1b). A solution of 1d (87 mg, 0.20 572 mmol) and K 2 CO 3 (61 mg, 0.44 mmol) in CH 3 OH (30 mL) and THF 573 (10 mL) was stirred for 10 h under nitrogen atmosphere at room 574 temperature. Then, [FeCl(dppe)Cp*] (275 mg, 0.44 mmol) and 575 Na [BPh 4 ] (151 mg, 0.44 mmol) were added. After 16 h of stirring, 576 tBuOK (52 mg, 0.44 mmol) was introduced, and the mixture was 577 stirred for another 4 h, after which the solvent was evaporated and the 578 residue was extracted with toluene (4 × 10 mL). After the solvent 579 removal, washing with pentane (3 × 10 mL), and vacuum drying, an 580 orange powder was obtained (182 mg, 0.12 mmol, yield 62% 76.79; H, 6.24; N, 0.95. Found: C, 76.82; H, 6.22; N, 0.96%. 590 [{Ru(dppe)Cp*(CC)} 2 (μ-TPPD)] (2a 
